The charm squark resonance in the e ϩ q channel provides one of the plausible interpretations of the reported anomaly at DESY HERA. We show that the relevant R violating coupling 121 Ј is required to be large, typically around 0.1 in a large class of supergravity based models including the minimal one with universal boundary conditions at the GUT scale. Existing constraints on these couplings are reanalyzed in this light and it is argued that such large couplings may be feasible, but would require fine tuned cancellations.
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PACS number͑s͒: 12.60. Jv, 04.65.ϩe, 14.80.Ly The anomalous events seen by the ZEUS and the H1 detectors ͓1͔ at the DESY ep collider HERA in the deep inelastic e ϩ p scattering have generated considerable excitement ͓2-8͔. These events would constitute evidence for physics beyond standard electroweak model, if they are established firmly in the future. The presently available information, when taken seriously, allows two possible interpretations: ͑i͒ The presence of some lepton number violating contact interaction ͓2͔ or ͑ii͒ production of a resonance in the e ϩ q channel ͓3-6͔. Supersymmetry, with violation of R parity ͓3-5͔ provides a natural theoretical framework to incorporate the second possibility although an alternative in terms of a scalar leptoquark ͓6͔ is also open.
The supersymmetric interpretation of the HERA events assumes that the excess events seen at HERA are due to resonant production and subsequent decay of the squark to e ϩ q. Three possibilities have been considered in this context
In analyzing these scenarios ͓3-5͔ it has been implicitly assumed that the squark masses are free parameters of the model. While this would be true in the most general situation, specific model dependence can alter some of the conclusions. Our aim is to show that the very minimal model dependent assumption on the charm squark mass necessarily requires large 121 Ј to understand HERA events and this large coupling by itself is ruled out from other constraints. The specific assumption that we make and which leads to the above conclusion is that the charm squark mass squared is positive at the unification scale. This assumption is true in the radiative electroweak breaking scenario with universal boundary conditions at the grand unified theory ͑GUT͒ scale, but it can also be true in a much more general context. We shall first assume that the gaugino masses are unified at M GUT , but demonstrate later that the removal of this assumption does not significantly change the basic conclusion.
The argument leading to the above conclusion is largely insensitive to the details of the radiative SU (2)ϫU (1) breaking in the minimal supersymmetric standard model ͑MSSM͒ and runs as follows. Consider the following R violating couplings:
The above terms are defined in the quark mass basis and K denotes the Kobayashi-Maskawa matrix. The charm squark interpretation of the HERA anomaly requires 121 Ј to be nonzero. The HERA data can be explained provided
The number in the numerator of Eq. ͑2͒ is indicative of the required range and depends upon the weightage given to the different experiments as well as on the next to leading order QCD corrections ͓7͔. In the following, we shall take ͓9͔ the value 0.025 for the numerator in the right-hand side ͑RHS͒ of Eq. ͑2͒. B refers to the branching ratio for the squark decay to qe ϩ . This decay would take place through the coupling in Eq. ͑1͒ itself. B is also influenced by the R conserving decays of the charm squark to an s (c) and a chargino ͑neutralino͒. The 121 Ј and the parameters ,M 2 ,tan ␤ determine B in the MSSM. HERA data can be reconciled if for a region in these parameters ͑i͒ Eq. ͑2͒ is satisfied, ͑ii͒ 121 Ј is consistent with other constraints ͓10-13͔ due to R breaking and ͑iii͒ charm squark has a mass around 180-220 GeV.
In supergravity based models, the charm squark mass at the weak scale is governed by the gauge couplings and the gaugino masses. Its value at Q 0 ϭ200 GeV is given in the limit of neglecting Kobayashi-Maskawa and c L -c R mixing by ͓14͔
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